Introduction {#sec0001}
============

Bleeding from the short gastric artery is rare and has been reported only in case reports [@bib0001], [@bib0002], [@bib0003], and embolization may be difficult because of vessel tortuosity. For neurovascular intervention, a flexible catheter called a distal access catheter (DAC) can be used to overcome vessel tortuosity and improve catheter stability. Here, we report the successful embolism of a short gastric artery pseudoaneurysm using a DAC.

Case report {#sec0002}
===========

A 59-year-old man was admitted to our hospital for hematemesis. He had a history of type B aortic dissection, and underwent stent placement to the descending thoracic aorta and superior mesenteric artery.

Contrast-enhanced computed tomography (CT) revealed a hyperdense mass in the posterior wall of the body of the stomach, suggesting a hematoma without evidence of extravasation or aneurysm. Upper endoscopy demonstrated an elevated lesion in the posterior wall of the body of the stomach, indicating a submucosal mass. Active hemorrhage was not seen on endoscopy and the source of bleeding was not identified. He was discharged home 7 days after admission because no bleeding recurred. Contrast-enhanced CT 1-month after discharge revealed an aneurysm ([Fig. 1](#fig0001){ref-type="fig"}) in the posterior wall of the stomach, where the hematoma was observed on the previous CT. Pseudoaneurysm of the short gastric artery was suspected and emergent endovascular treatment was planned. As the splenic artery was tortuous, we considered reaching the aneurysm with a catheter to be difficult, and decided to use a guiding sheath and DAC to increase catheter stability.Fig. 1Arterial-phase contrast-enhanced CT showing a pseudoaneurysm (arrow) in the posterior wall of the stomach.Fig. 1

Under local anesthesia, the right common femoral artery was punctured and a 58-cm-long 5-F shepherd hook guiding sheath (Parent Plus 45; Medikit, Tokyo, Japan) was introduced. The aneurysm was noted at the splenic hilum on celiac angiography ([Fig. 2](#fig0002){ref-type="fig"}). A flexible 120-cm-long 4.2-F DAC (Fubuki, Asahi Intecc, Tokyo, Japan) was cut at the proximal shaft to make an 80-cm-long catheter. This catheter was advanced coaxially with a 125-cm-long 2.7-F microcatheter to the proximal part of the splenic artery with a 0.014-inch guide wire. A 1.9-F nontapered microcatheter (Carnelian Marvel; Tokai Medical Products, Aichi, Japan) was advanced through the 2.7-F microcatheter over the 0.014-inch guide wire. The aneurysm was visualized in the mid part of the short gastric artery by angiography from the proximal part of the short gastric artery ([Fig. 3](#fig0003){ref-type="fig"}A). Advancing the 1.9-F microcatheter beyond the origin of the aneurysm was not successful due to the instability of the guiding sheath. As the distal part of the DAC had hydrophilic coating and high flexibility, we were able to easily advance the DAC over the microcatheter to the middle of the splenic artery. The catheter stability improved greatly and the 1.9-F microcatheter was advanced beyond the aneurysm ([Fig. 3](#fig0003){ref-type="fig"}B). Embolization of the short gastric artery was performed with 4 detachable coils and 3 pushable coils. Angiography of the splenic artery after embolization confirmed successful exclusion of the aneurysm ([Fig. 3](#fig0003){ref-type="fig"}C).Fig. 2(A) Angiography of the celiac artery showing the tortuous splenic artery (arrows). (B) The pseudoaneurysm (arrowheads) is visualized a few seconds later. The aortic stent graft (curved arrow) was placed for aortic dissection.Fig. 2Fig. 3(**A)** Angiography of the short gastric artery reveals the pseudoaneurysm (arrowheads). The tip (arrow) of the 1.9-F microcatheter is located in the proximal part of the short gastric artery. It was not possible to advance this catheter any further due to catheter instability. (B) Angiography from the distal part of the short gastric artery. The tip (arrow) of the 1.9-F microcatheter was advanced beyond the origin of the aneurysm. The tip (arrowhead) of Fubuki is at the mid part of the splenic artery. The tip (curved arrow) of the 2.7-F microcatheter is at the proximal part of the short gastric artery. (C) After embolization, angiography from the distal part of the splenic artery demonstrates exclusion of the aneurysm. Coils (arrow) are placed in the short gastric artery.Fig. 3

The patient was hospitalized for 4 days after the procedure, and then discharged home. Contrast-enhanced CT 1-month after the procedure revealed thrombosis and shrinkage of the aneurysm. Currently, he has had no symptoms for 18 months.

Discussion {#sec0003}
==========

Bleeding from the short gastric artery is rare. Pseudoaneurysm of the short gastric artery can develop as a consequence of chronic pancreatitis [@bib0001]. Additionally, spontaneous hemorrhage from the short gastric artery after vomiting has been reported [@bib0002], [@bib0003].

In endovascular intervention for bleeding from the short gastric artery, it is necessary to advance a microcatheter beyond the splenic artery. As the splenic artery is tortuous, advancing a catheter to the short gastric artery can be sometimes difficult and challenging.

A DAC is often used in neurovascular interventions [@bib0004], [@bib0005]. It is inserted into a guiding catheter or guiding sheath and a microcatheter can be advanced from it. A DAC has a soft distal shaft and can be advanced deeply into the target vessel. As a result, catheter stability is improved and the microcatheter can be advanced more deeply. Fubuki is one of the most popular types of DAC in Japan. As this catheter is characterized by its flexible distal shaft and lubricated hydrophilic coating, it is useful for embolization of intracranial aneurysms or intracranial arteriovenous malformation beyond a tortuous artery. In this case, this catheter was able to be advanced deeply into the tortuous splenic artery and embolization was performed successfully. The disadvantage of using a DAC is that a guiding catheter or guiding sheath is required to advance it because the shaft of a DAC is usually soft. In addition, attention should be paid to the length of the catheters [@bib0004]. In this case, the proximal shaft of the Fubuki was cut because a DAC with a suitable length was not available.

The triaxial system consisting of a 1.9-F nontapered microcatheter, a 2.7-F microcatheter, and a 4-F catheter has been used for type 2 endoleak embolization after endovascular aneurysm repair [@bib0006]. This system is reported to be useful, when advancing a microcatheter via a tortuous and long artery [@bib0006]. We used a DAC and triaxial system, expecting synergistic effects. We consider a quadriaxial system consisting of a 1.9-F microcatheter, 2.7-F microcatheter, a DAC, and a guiding sheath to be a useful alternative, when advancing a microcatheter through a tortuous artery is necessary.

Conclusion {#sec0004}
==========

We report a case of a short gastric artery pseudoaneurysm, which was successfully treated with coil embolization using a distal access catheter. We consider a distal access catheter to be useful for embolization of an aneurysm beyond a tortuous artery.
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